Periodic sensitivity calibration of imaging plates (IP) is crucial for quantitative understanding of x-ray data obtained at the National Ignition Facility (NIF). To test the x-ray sensitivity of the IPs and the scanners, we developed an x-ray exposure station based on radioactive isotopes (55Fe, 109Cd, and 241Am). This apparatus provides a convenient setup for a periodical test of the IP's and the scanners. On NIF implosion experiments with deuterium-tritium mixture fuel, the neutrons produced in the capsule hit the imaging plates and impose background signal. Therefore it is also important to know the neutron sensitivity of the IPs. The sensitivity for 14 MeV neutrons was measured on high neutron yield shots at the OMEGA laser facility. The measured sensitivities were compared with the results of Monte Carlo simulations.
INTRODUCTION
An imaging plate (IP) is a phosphor which has a signal-storage capability [1] . Due to its immunity to electric-magneticinterference, IPs have been used in various laser-plasma experiments [2, 3, 4, 5] . When an IP is exposed to ionizing radiation, electrons excited in the phosphor (BaFBr:Eu) are trapped by color centers. When the plate is scanned with a laser beam (650nm), those trapped electrons are re-excited and cause photo-stimulated luminescence (~390 nm) by recombination [6] . Each type of IP has a different composition and physical thickness. The readout efficiency of the stored signal also depends on laser power, spot size, and scanning speed of the scanner. A signal fading due to thermal excitation of trapped carrier also affects the sensitivity of IPs. To keep the consistency, the sensitivity calibration has to be done with the same conditions of the actual usage. Fig. 1 (a) is the exploded view of the x-ray exposure station. To minimize leakage of the radiation, most parts of the station are made of tungsten alloy. The station can hold up to 5 radioactive isotopes (RI). Currently it has 3 sources. For reduction of fluorescence from the tungsten alloy parts, the pockets for the RI sources have 5mm apertures at the bottom. The duration of exposure is controlled by the sliding shutter. To have similar exposure from sources which have different activities, users can adjust the distance between the source to the IP (13.48mm, 23.48mm or 33.4mm). Imaging plates were inserted to the slot below the filter pocket. In order to reduce the exposure of lower energy x-ray lines from the 241Am source (L fluorescence lines from Np on 13.9, 17.8 and 20.8 keV), a 2mm thick aluminum filter was installed in the filter pocket. The diameter of the active area of these sources (Eckert& Ziegler Type M) should be less than 3 mm. However we found the active area of those sources are larger than 5mm. Therefore, we measured the fraction of the source activities inside the 5mm aperture and used that for estimation of the x-ray photon fluence at the IP. Table 1 shows the details of this experiment. The setup parameters of the IP scanner are summarized on the table 2. hich scanned 20m min from 
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MONTE CARLO MODELING OF THE X-RAY SENSITIVITY
In order to understand the physics which governs the spectral sensitivity, we did numerical modeling of the imaging plate by using MCNPX [7] . Table 3 summarizes the material composition of the imaging plate assumed in the MCMPX model. Similar to other radiation detectors, the strength of the imaging plate signal is proportional to the energy deposited in the phosphor layer, and hence it is important to calculate how much energy is deposited in the phosphor layer.
Interactions of x-ray photons in the imaging plate can be described as follows. When x-ray photon energy is below 100 keV, the photoelectric absorption is dominant. In this region, it is important to calculate how much energy escapes the phosphor region as x-ray fluorescence. For example, when a 40keV photon is absorbed by k-shell of a Ba atom, ~37.4 keV of photon energy is used for ionization of the atom and the kinetic energy given to the photo electron is about 2.6 keV. Then the atom captures an electron from surroundings and emits several fluorescence photons or Auger electrons. Some fraction of the fluorescence photons escapes the phosphor without depositing energy in the phosphor (i.e. Fluorescence loss).When x-ray energy is higher than 100 keV, the contribution of Compton recoil is getting more important. In this energy region, the stopping range of the Compton electrons exceeds the thickness of the phosphor layer (~34mg/cm 2 ) and they escape with depositing part of their kinematic energy in the phosphor (i.e. Electron escape). In order to include those deficiencies, the MCNPX was configured to track both photons and electrons (MODE P E). The signal strength was estimated by calculating energy deposited by electrons generated during photon collisions (tally6:e).
Another important mechanism which affects the spectral sensitivity is a depth-dependent readout efficiency of the laser scanner. Low energy x-ray photons (below few keV) are absorbed in the shallow surface of the phosphor and higher energy photons (over 20keV) penetrate through and excite the entire volume of the phosphor. When we scan the plate with laser light, the readout efficiency of the deep layer is lower than that on the shallow surface because of the diffusive transport of visible light in the phosphor. It should be noted that not only the laser light (650nm) but also the photostimulated luminescence signal (~390 nm,) is scattered by the granular structure of the phosphor. Therefore due to this depth effect, sensitivity for high x-ray energy should be reduced compared that for the lower energy x-ray. Detailed transport of the laser light and the photo-stimulated luminescence in the phosphor was described by M. Thoms in reference 8. For ease of calculation, we model the layer dependent readout efficiency as,
where z is the depth from the phosphor surface, L is the characteristic depth of the readout. In order to account for the depth effect, the phosphor layer in the MCNPX model is divided into 6 layers and the sensitivity of the entire plate is calculated as, The neutron Rochester [9 shows the ex located on di monitored by estimated as phosphor is d of the IP with glass). A 1m sensitivity un Table 4 summa 
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